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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to use 
a relatively short optical fiber as a nonlinear optical 
medium with respect an optical gate device, a process 
for producing this device and a system having this 
device. 

SOLUTION: This gate device comprises an optical 
coupler 6 including directionally coupled optical paths 2, 
4, a loop optical path 8 connecting these optical paths 2, 
4 and an optical path 10 directionally coupled to this 
loop optical path 8. The optical fiber constituting part or 
the whole of the loop optical path 8 is so formed as to 
have a nonlinear coefft. sufficiently large to shorten its 
length to the extent that the optical fiber has a 
polarization plane maintaining capability. 
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^f^-^J-rv^o -€©1®. i|^ic^:^-»^®^^^*s«v^ 
A;'jJSftiSO^^«C?SEft®«^> o g < jqi^ S d t 

{c. 7r'rA^S:a|gc®/MZPa{c^fflU m^n^AifiU 
T V^ S EF^ |ll±*xr ^ ^ cfc f)fg?^t)-B-T < 
(^SJO^T-f >'^^*»?,^Afc|iiSi:H:3iaiiiST-) c 

50 Jev^^il^:^&^#•5.Cli:AS■r•§S. 
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[0 0 4 9] fe•5^^{±X. +^&^^^^^m^m^(DiZ 

10 0my.T) ©7T^^^'&^»^i!^ffl«bT^i$^ flff 

[0 0 5 0] Z<DJ::^iZ\^X^^^miiu^-t?>m^ic 

[0 0 5 1] ^^rfyN-^^Sll-rstPSUT^KP^^i:- 
V ^ 7 r ^* T- ® F WM 1 43 V > T tts ffiffiS-^Ji-^ ® 7 

-mti^x. ^^mm^m.-yifi2. ew-^km-^cD^r^f 

>'^T- 3 OmWgjK®7}f >7*^>'^'7-SfflV'>fcFWM{C*' 

V^■r^i. imMMitl2. 8 kmgJKt:&5*>e.v ^© 
1/1 OSIS^ IP*. 1 kmgaAUo®aSi:?&5o ffe 
ffl«?!li:bT{is ^mm^mrifil 5W-^km-^cr)7T^' 
-'tT- 3 0 mW?iJK®5}t>7"7fe'''?'7 — ^fflV->feFWMtC43 
V-'Ttt. ^^J^ffJStt 2 . 2 kmSJStcl/^SA^e.^ 1 
/10g«. fiP*>2 0 Om*sio®BSi:'&5do V^T 

t:m^^tifiX'§^o 

[0 0 5 2] Z(DXoiZ. *«B^{CJ;Si:> ^^-h(D 

yt2-^^^m^^x^m^^mi^mm^izmmvtzi:.% 

[ 0 0 5 3 ] U < «i. SISWE^W^-^^^a-fCfii*^ 

[0 0 5 4] a*L<H:. mm(DS.m<D(i^tji<t'b-^ 
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[0 0 5 5] *^0^tcJ;Si:. ^'^f-hC^fg^ 

»€. tzisbiz^mm^^mn^m-r^ n o l Mssjji^s 
fc«&©^2©*S3!)Sj|#t$n5. c:©:«FffiT-tt> 

«i!{®EF^®#^©^t!(fiiA5iH'J«$ti. ^©^. 4¥ 

mi^^^mn^m^^tz3}k^mM^Mizj;:^pfiW(D^m 

10 iitiX^S^t^^ti^ d h J; ^^^aff^7te^^R*5f# 6> 

ya-y^^m\'^xms^^^^^m^izmm-t^^ t 

[0 0 5 6] *^H^fc i S ail 2 ®:j??£©#^ iz 

a^^xit. mmz^y-r ^ j'i^^ij v^fixmmo:>m.f^ 

*®J;d{3ii®Ci;5tT^7T'r>'^*tiO»f-rsc:i: 
[0 0 5 7] gpt). ^^B^fCctSi:. ^'iT'-h®^!^^^ 

tz»b<Dm3<D:^mifimm^ti?>. ci©*i*T-tt. *-r, 

^^T-f ^^*®*^iic^SS®^i^*^«|J^$tv. *v^■r^ 
^^T'f /^As^i,,^ b^nfe#7 7"f >"t®^ 

^m^^<Dmmi^^isb^tb^ntz^mmzx^xoiz^ 

^ v'N-Xtt* h ^ixfc 7 -r-i ^^ifiMitnx. Mittifz y 
T^t^-^m. g-&t)-& 5 c i: C J; ») l^f^^^gSESASff e, 
tiS, Cl®l^laff^7te^^S^«V^TN0LM51gfiKb. 

30 yxi-^%^m\^x%m^-^m^%mmz^^-t-:k>:^t. 
[0 0 5 81 %^mm.<om^^. mx.\-i. ^msi^ 

t tie o T F WM ®^^^* A^M ^ S C ^ fla V > TfT«: d 

-K ^ S 3 i: i t) sRto S C t AST- § i. © T- 2. 
As^ FWMKi3{t5{5ifflS^{i7tt>r3fc«iSi:^^»«ft 
Si:As-S?1-Si:^{ca^®^fi^i:J&§©T% 

;i^>7-3ti:ft^^©«S^S:fi^J^«l 0~2 0 n 
maje©Jt««a*J:'ct'&:-;S®f*fc: bfctt^T-5K>r)fe?g 
40 «{C>i*-r5FWM©^^^^§j|J^U WcK(r>^^m^ 

■k^■7^^if-yyim.^t.\^xi^^^z.t.f^x^^o 

[0 0 5 9] %fz. FWM©^5fe?5!j*tt:^^>7'>fc©^JS 
(OZLmzYcmt^. ^-oX. ^^HcS^ftAS^^T'f >'t© 

«**iRi«c^<bbTv^?,«^. -)ia!B<Jfc{±^ m^^mf^ 
•r^y^^^^y-r^ ^'<:(D-:^(D<^m*^^xtii^rzm-^t 

^^nso «eoTx cine, 2o©^^t!tMft®sy^fiti^ 

at3v^T^©*7r'r>'^©^^ilcJg[*©{illS*to-5c: 
hAST-SSo Mf*6<]{C{±*®ffl!3T-S:Bo 
50 [0 0 6 0] 06 4#M-r^i:. ^^ti(?Si«®{illAS/h 



(8) 

13 

Steffi A Ao ifi^^^ti^o ^HAAo it. mW(D^^ 
[0 06 1] ifeV^T-J^T^-vT" 1 8T•(i^ m-5i-Wl.^M<Dm 
jJ^VT'^fc:^^^ rd" >'N*F 1 1 iSip?. bfe«-&t 

T&MXo^t-tfim&^ti^o I A01-A02 1 * 

So 

[0 0 6 2] ^V^T;^7^>y7'2 0 T% ilMd AA^^HA 
Ao <i;!^^)'J^$v^A^SA^*sflJi^$^^i>. ccI■r•{i^ A A 

^•2 2T-(is 3fe7r'f^^•F 1*^:^,0, |s$^x-cjfc7r^'>'^ 
F 1 AR-U^F 1 B}c2^f!j$ttSo 

[0 0 6 3] X7^>>7°2 2©^;^7^>y7'l 8^cMt)^ * 20 
7T'f>'tF 1 AStJ^F 1 BCD#'^(COV^■rfl^(y A*«ffill 

^^n. ^m'&mz'D\^x7.'rvy2 ot-^jbtA^'S^^x 

10 0 6 41 ±m<Dm.mXlit. X7^>;;7'1 8SUf2 0*s 
V^<. ■eaj^JS, ^^t!c«*fflliMAS/J^$V^>fe7r-1'^^*F 2 

*j»fT-*{^*5^fc^n> c®«^^;{i^7r'^^^•F 2tt 

^'>'^F3tt§*3®:^7^':'7'2 2T-3fc7 7"f^<5F3AS?J^ 

F3Bt^fij$ns 2&S(Dm&:^5'^:^y2 or-^yy 

-f ^N-F 3 A(i^^^^&?Mfe■r4>«0^7T^'>'^•F 3 Bifi^ 
^^^?Mfc$'&V^S-^^C{±. 2JSE©;^7^>>7'2 2ti5V^ 
T^75"f -'^F 3B*s^fc75"mF 3B ISy^F 3B 2 40 

V^„ :t U i^-:^;U©^7r'f >'N*F 3*^e> 3 0CD 

^7r'l'^^F3A, F 3B ISrFF 3B 2ASf#e>nTiS 

t)^ §7T^'>'t©^^t(C«ftO(SMtt¥F^IEHAAo J; 

f) 4) $ < o T V ^ 5 c i: i: S o 

[0 0 6 5] dOi^tcUtft ?>n&i*i(®>fc7 7"f 

>t (^^r-cMFiA, FIB, •••) ^m-^mm&o^m 
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Self's C AST- § So C©^^l^?f^3te*}«S^fflt'^'rN 
0LM&«J5Si-rSii:{Cio-C> j!£:V^^gl^«5*»S^ 

[0 0 6 6] ^^t!c^ftftAoiSyfAo2®faAsag-g(i^ 

bT*fli?'a:«^t?feSo ci©J:a;feJ^t:{±. :ra-fe;^ 
14K:$fe5:o-Cs ^cD^7T-r>'N*S'>^t < 2-:pffl7t 
7 r-f >'N'M- C^t!|-r S C i: STMT'S: -3 T . 7 r ^' v-n'M" 

[0 0 6 7] 1^. FWMCD^ifetCtt. 7 ^A-®*^t!c 

^lSl?fc®^1V-AS7r^'>''^rt®^»7'y:3.T>m (S 
BS) ®btVAffi^ax.Si:. FWM©^^?il*A5{ST 

m^Mz'::>^'^xm^m^mxi,±mmm^ntii^i£x 

V^o ^®l^®SWitJK ttIS 1 0 0 k H z m&X+^X'$> 

[0 0 6 8] mi4i,z^^ix?>ms\sMmx-ii±. )v—ytftm 

8^HNL-DSFA»e>«fiKbTV^S„ HNL-DSF 

izib-oxits vt^(DDSFizit^x3 mmmmi ^ 5 

~ 1 0m{::;*;§<t-«.ci:*5oJtgT'fe-5fc«). fSfflMA 
?i & TT fS fc tofc 'ifS*:^/^ "7 - tft ^ ©«f * 1 / 5 
~l/'l 0{c-r5Ci:ASqItgT-feS. t^e-oTs |3]bft^ 
/1i7-C^-r-5R)TS;^*) 1/5~1/1 OT-^lJ, *® 

AS'J>^< bA^t)A:t;7tfa^ffl{iiiStt^f^»t-S^i!c#S^ 
S^P^ t" s c i: A^T- ^ > ;L'- 7-^^ smza n s {i iS'Xij 

[0 0 6 9] E17{i*^Bg{c:j;SNOLM®^2|^Ji^ 

ffliy 7 h A 0/ 2 ^^X. S^gP^ 8 - 1 8 - 2 A^?, 
'fcS, iH^g|5^8-l^fct>-8-2©&'ii'{i. ti^«^t7r 
-fn (PMF) M{C;»fiK$nSHNL-DSF*^e,J5: 

So 

[0 0 7 0] ii^a5^8- 12ith*8-2©i^*tJ;>3-^x. 

|5ibJ;aicbT*'y-h®«iEASpltg-r-feS, #}cc© 

I>* 8 - 2 ©igiglj^t{ijK4^^4ift24$#S feto© A/ 2 
««ltl2 4$ftAPb-CV^So Cl©A/2««tg2 4{i. 
^J^«, i|igP;9■8-12i^Jf8-2®±ttASSV^{Cifi>S5■r 

s <t a «c cin Sr:^ 7"^ ;^seM-r s ^ i: {c <t »3 ft e. 

So 
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[0 07 1] ^ntcct ^mjmifixti^m^<Dmm 
[0 0 7 2] 1^. ^mmmit. 1 2§^u-c;i/ 

- 8 j»A ^ n -S A;'37te{f 1 -7 — h ^ * r 5- 
[0 0 7 3] HI 8 it:^mmz J: S N O L Mffl^ 3 SlIfEffJ 

tft(Dnr?—^m^'t^t:imz;^v—'ni^ ho— 5 2 6 
hn— ^ 2 8 ^iattTV^So 

[0 0 7 4] /^'7— n> hD — 2 6St>*2 8CDS^i; 
?te7-<;i/^3 OH:. 6A»&;i/-r3teK8{c:#A 

-^2 6i:7fe*7*5 6®iii®7fei^2h®ra{cia(t^n 
probe ■^-^tsmM^m^m-r^tmmm.my -f ;i/<5' 

[0 0 7 5] %y^)V^Z2\it. %fs-y"y 1 2^^bT 
;U- T-T^iES 8 agA $ 5 A;b7fefS-^{C<^ffl $ -a: S » 
{C. y^y— n> bP— ^ 2 Sii^fcPtJT'^ 1 2®||3CD^ 
S&l 0 ^:CDF^^ciSlt?)nTV^S, iJfe^-f 3 2i:bT 
tt. A:^7tffl-^©iS*As i g^^trai^^i^^^-r^ 
^t#^3i3l7'(-;i/^'$>i>v^{±7"n — 7'^®?SSAp r o 
b e ^^tf|5M±0^«:*t- 5^^tt5ia±7 -f >»^<J'*fflV^ 

ffia^tr'fc^-^g^tM^ttfiiiiC J; A S EM«S#^ 
TV^5®-^?. ^lSl^{f-^ffl^SAprobe©ii£6lT-^ 
©ASE?fW©fi!<;^^l^*bT*S< 'illCirsT. 
^ft ^© S N R *se5?# ^ tl S *^ e> T- ag. -5 o 
[0 0 7 6] :)t7>f 3 4{i, ;i/-r^l^8 A^?,^* 
7-^ 6 ^ b t m :^ ^ n 5 ^Sl^{a^{c#ffl $ # 5 

6©^2(Z)^gS4{Cigig^nTt.^5» %y 
'iJl'S^SAt btJis ^*^(i-^ffli6SA probed 
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^M^©?ft«A s i g5&^tfPi±^^;&*-rs3te^^ia 
Ih 7 ^ffl V^ S C i: As-f t S o 
[0 0 7 7] #7^;^;S'®iiia^^$)^V^{iPllt^ 

J^© it>/C»?S[ftfis — r^fe® |^'/C^^g«a& S fi A:^j^ 
MX{iis±^M©*itt. A;^;^^i^®^^^c{^{^^bv^ 

A^^n J; f3 *)<llA^{3i2jV^o 

[0 0 7 8] #7^;i/^®M<*:«?!li:bT{i. mmi^^M 

§Kgfs-r.sfc«>®>'t'7-rj>hp— 7 2 et-xti^m^ 

■ ®/'^'7— §^gi5f Sfci?)®^^— :3> bP — ^ 2 8 iiAs 

ffiwoES 3 6 J: f) g mmm-^ n 5 . 3 e tt. 

^J^K. 3 8Jc:j;D7fe*r^ 6®m2®^^4 

A^ e. « ffl ^ n & ®- as s s 2. / y - ^ - 

4 0®tli±;M^car3#, ^1-7-^=^ 4 OfcJ^fJt^tB 
^nfe^ilTfcM-^®^-?^— A5;^^ < J;-5 Jc/iy — n 
20 >ha—^2 6SUf2 8®'i^^c< i:•fe)V^-r^^A»— ?^^$iJ 

[0 0 7 9] ^®«;t3t){c. $iJ»[eIS&3 6tt. «^J^K. 
7°^ 4 2 C .t !3 6 ®^ 1 ®^li& 2 A» e> 7*P 

r:^^4 4®ttS:tl«^{CS-3g. yiy— ^^^S' 4 4 1 J: »J 
ttm^^xS^'^y— AS/J\$ <;fe:5io{C7-?'7 — 3> hP — 
^2 6;5:t>-2 8®'>5fc< i:^)^.^-rnA^-?^&$lJfflI■r■SJ; 
3tbT4)J;V^o 
[0 0 8 0] Z(Dmm^^?>t. 7°^S&8ti3V^T 

30 jsm(Sffl^A5^bs<ta{-Aij7te{i^;5feufrp-:r^ 

® 'J^jS < i: -rtl**— ;S-®-' W — S:$iJ»t- d i: AST- 

§5fflT% ei&a5(risv>^i^^<&iji^t-scfcAs-?# 

[0 0 8 1] 01 0{i*^g§t J;?>ix;^7^A®ggl|ISfi 
'y-h^S4 6Sr*bTV^5o ^'y-h^®4 6{4. 2^ 

mmiz i ?, N o L M(Dm^ (Dnmmmiz j: 

i>o 3te'y-hSg4 6{i. 7°P — y^®fc4f)®A;'j^— 
h4 6Ai;. SI^Jfe{i^©&to®i±ii;^-h 4 6Bi;, 
40 A;b*(1^0fc«)©A:tf5jf-b 4 6 C^:*^b-CV^:5o 
h4 6A, 4 6 BSU^4 6 C{i^n^tL«^Jx.«E4 
iZ^s:^tl^mi7imm3(D^S&2, ARUl OlzMSciV 

[0 0 8 2] h 4 6 A{c{i:7-P — :/>fc^g4 8ifi^m 
$tiT4ot). 7-p-:/^iii4 8A^?>tB:^^nfc7'p->^ 
^Epr obe(i^>i/'-h«a4 6{c#tjpg$n-S>. ^- 

h 4 6 ct{i^io^7T'i'/teiiES5 oAsge^^n-r 

50 [0 0 8 3] 4 6B(Cji^2®^7 7'-f ^N-fejUfiS 
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5 2 AS^M^tlT*i 5 ^ ^yr^^^^tmrn 5 2 ti^^- 

[0 0 8 4] jlli^ 5 4 {C*3lt U 

[0 0 8 5] ^77"r^-?eMS&5 0RU5 2(D^^tL 

7r-f/^^ 1. 5 5 >um^t!cS^7 b 7T-r>'^^^fflV>S 

[0 0 8 6] ^y- h«M4 6 t^^V^T^N«Sff^^^i«K 
i: bT ffl e>n?. H N L - D S F ^ — KMfcmJiK 

2ffl^'<<'®^— K^-f— ;i/Kgj;!3€)/jN$<-r-5Cl 
i:iCioT> HNL-D SFcDft$S:^<-rS©{C+:9- 20 

[0 0 8 7] :lCDi>;^7^A^c:J;:^.h^ Tfe^y— h^m4 6 

{■^CiieoT, micD^^ri'y^ejig&S 0ipe,cD3fc(t^ 
E s ^z-:^v^T®5^Sl^^f 5>tLfc^*^>fe{a^E c ^ 

So 

[0 0 8 8] EI?^{ib:feV^A^ >fe 7 r ^ ^ N*Gj3ISS 5 0 S 

r-f^^ti^ggg (ED FA) ASfflV^^tl-CV^S*^. #^ 

titafiT-{±ASE^i^*s^4L-3^is^^^§or)x% H 
1 0{c^^ni.i^:^7^AT-tts miaibfe*'y-h^S4 

[0 0 8 9] C®IISEffJ«T-{i. ifcy-h^m4 6>£c|3 
5o E^Jib&V^AS, 0 1 0{C^$^^•SS>'X7^A(i^ ^ 40 

3fc 7 /^feM^T- ^ D 5 j^S^tSc&WS-r 5 3 i: AS T- 
[0 0 9 0] H 1 1 {±*^Ba(cJ:SJ^;^7^A®^2||SS 
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So :>fcv;i/5^ru^-»f 5 sictt. ^mmmeo (#i. 

#4) A>?>m;b^nfe4f^^^;v®y6M^Esa, 

Es^A^^n^n^jiiMiaii&e 2 (#i, #4) 

[0 0 9 1] TteM^Esi. — , Es^C^SSJi^tl^tlA 
SI, As*T-fet>s SV-ifcM^So >fcM-^Esi, -, 
E sattT^-^ ©MS >) b^ffl T {Cit^T+^^^^B#H♦i 

'^^f>®*^g^^i^ *SS[i]SS6 2 (#1, #4) 
tJ; t)JlItcT/4(Z)B#P^fitti>'7 h^-a-e>nSo 

[0 0 9 2] ^Oct^'&gJS^fll^aff^A^Tt'^T'-h^ 
84 6{c#t$&$nsi:. 4^^^;KZ)JS«^-rAS7-u- 

[0 0 9 3] CCDi^iC, mi 1 tC^N^nSi'J^T^AtC 

^^fflv^Tv^sA^ ^-v^;^i!(tt4{c^iPI^$^^55;v^o 
^Jx.«. N (Na:lJ:»3:*:&v>SS) 5=-^^;L'®?S«^ 

^m^mm^tmibfi^. Ns©^ii]S[iiie& 

[0 0 9 4] mi 2B;*^BaCJ;.5i';^7^A®^3SISE 

mm^w^-tmx^^o cc-ctt^ mi it^^^nss^;^ 

7^Atr*5V^Tf#?>nfeB#^SiJ^«©^*s^ 1 (D^yr-i 
^-^eiiiiSS 0{cJ;»)5fcy-h^S4 6{ctti|&#n. 7*0 

-r^ili4 8 ttBt^a-ty^fifl^OV^TtlA^®^^^^ 

|Bl^ b J: -3 T e. ti 5 7*0— 

^^-Vm&4: 6 iC#t^$^^TV^-So 
[0 0 9 5] 7"D — 7'^{cpl^bfc5^^* 

jEcSo 

[0 0 9 6] 

[^B^®^»^] Jil±sJJ,H^bfeJ:ofc. :$:mBMlzJ:^t. 
*i^b2)o 

[mi] m 1 {±M z I s^y- b (fi^sjB) (Dmm^ 
^-rmr-fe-So 

[m2] m2{imi{c^x$ti.s^'y-h£DAm;tiit't4S: 
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[03] a3(±N0LM mMi^m) (omm^^^i-m-v 

[114] Si4{±*^B^t^J;SN0LM®l|l||SSff^^& 

[HIS] m5i,m4iz7jk^ti^mimmmicinf^iiL 

[0 8] 08tt*^0^{CJ:5NOLM©^3|lifEff^^:& 

[09] m9iit^^mizj:.?,uohM(Dm4ms&^m^ 
[01] 
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[010] 01 oi,t^mmizj:.^iy7,7'i^(Dmimm 
[01 1] 01 nt:$^mmizx?>->:^y'A<Dm2mmM 
[012] mi2it^^mizj:?>ty^9-A(om3mmr^ 

2 mi ©^ss 

4 ^2©^ES 
6 ||l®7fc5!3r^ 

8 

10 H 2 CD^^ 

1 2 m2co^tiy^ 

NL 



[0 2] [010] 




NOLM (ffijHKffi) nmat^mra nolmosr i iueEiK«^-rB 




(12) 



i|ti8 2000-10129 




[^7] [09] 




(13) 



mm 2000-10129 



mi 11 



J- 




1 












fill fill 



mi 2] 



JUyAA.- 



THIS PAGE BUNK (usPio, 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 



iA BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



Defects in the images include but are not limited to the items checked: 



□ BLACK BORDERS 




□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



ED TEXT OR DRAWING 



WIS PAGE BUNK(uspro, 



